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Evaluation of host immune response to infection at the molecular level is a promising avenue to obtain diagnostic and prognostic tools for the clinical management of patients with sepsis. A recent report from Cajander and colleagues \[[@B1]\] has shown the potential of HLA-DR mRNA quantification by real-time PCR as a biomarker of immunosuppression in these patients. IgM is the first immunoglobulin produced in response to infection. In a pilot study, we have employed a next generation quantitative PCR method (nanoliter-sized droplet technology paired with digital PCR (ddPCR)) for detecting the early transcriptomic response of IgM in blood from patients with sepsis. Approval for the study protocol for both scientific and ethical aspects was obtained from the Committee for Clinical Research of Hospital Clínico Universitario, Valladolid, Spain. Written informed consent was obtained directly from each patient or a legal surrogate. The target gene transcript was IGHM, which encodes the constant region of the mu heavy chain, which defines the IgM isotype \[[@B2]\]. In blood, the cells producing IgM transcripts are B lymphocytes expressing CD20 \[[@B3]\], which was employed as housekeeping gene.

Fifty-five patients with sepsis were recruited, 42 of them presenting criteria of septic shock (Additional file [1](#S1){ref-type="supplementary-material"}). Septic patients were predominantly older males (n = 40, 72.7%; mean age 72 years (standard deviation 9.3)). Mean Sepsis-related Organ Failure Assessment score was 8.4 (standard deviation 2.9). Overall ICU mortality was 34%. Emergency surgery was needed in 54% of cases, with cardiac and abdominal surgery the most frequent (45% and 40%, respectively). Respiratory infection was present in 34.5% of the cases. Frequency of abdominal infection was also 34.5%. Gram-negative bacteria were the most frequent isolated (56. 4% of cases). In parallel, we recruited 20 patients with post-surgical systemic inflammatory response syndrome (SIRS) and 15 healthy controls.

Compared to real-time quantitative PCR, ddPCR offers greater precision and reproducibility \[[@B4]\]. ddPCR allowed us to identify the presence of an early molecular response of IgM in the blood of patients with sepsis compared with healthy controls and patients with SIRS. This response was more intense in the most severe patients (Figure [1](#F1){ref-type="fig"}). When accuracy and the predictive value of the IGHM/CD20 ratio for diagnosing sepsis were analyzed, the area under the receiver operating characteristic curve was 0.72 (95% confidence interval 0.60 to 0.85; *P* = 0.003; Figure [1](#F1){ref-type="fig"}). In conclusion, quantification of IgM response at the transcriptomic level by ddPCR represents a promising approach for the early detection of sepsis.

![**IgM transcriptomic response in the presence/absence of sepsis.** Left: comparison of immunoglobulin (Ig)M transcriptomic response between groups. HC, healthy control (n = 15); SIRS, systemic inflammatory response syndrome (n = 20); SEPSIS SOFA \< =10, Sepsis with Sepsis-related Organ Failure Assessment score ≤10 (n = 39); SEPSIS SOFA \>10, sepsis with SOFA score \>10 (n = 16). Results for the ratio are expressed as (Copies IGHM/Copies CD20). Right: receiver operating characteristic curve of IGHM/CD20 predicting presence of sepsis in the comparison (sepsis versus SIRS). For this comparison septic patients were considered as a single group.](cc13910-1){#F1}
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